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D R A F T 

A HORTALITY STUDY OF UNION CARBIDE EMPLOYEES AT TWO PLANTS 

IN WESTERN NEW YORK STATE: A PROPOSAL 

~~~u 
~ ~~~Mmo~,.PtW 

BACKGROUND w\...Jbi!L 

The L1nde D1vis1on of Uni Car~de Corporat1on (UCC) became 1nvolved 
w1th the Manhattan ProJect n 1 42 when a contract was s1gned with 
the U. S. government to oper te a- "cet•amxcB f}lant" 1n Tonawanda, New 
York to produce uran1um ox1de~f~om ore - the f1rst step 1n the 
product1on of the atom1c bomb. Product1on started in September of 
1943 and cont1nued unt1l July of 1946. In August of 1947 a second 
contract was s1gned for product1on of uran1um tetrafluor1de. The 
second phase of work ended 1n July of 1949. Throughout thls ent1re 
period, convers1on of uran1um tetrafluor1de to uran1um metal was 
carr1ed out at the N1agara Falls plant of UCC's Metals Dlvlslon. 
Although all rad1oact1ve mater1als were removed and all bu1ld1ngs 
decontam1nated, some low levels of rad1oacq.v1ty rema1ned. However, 
a 1976-78 survey conducted by the Energy Research and Development 
Adrn1n1stration, a conclus1on was reached that the amount of res1dual 
contam1na t1on from these ,opera t1ons was so low as to pose "no hazard 
for people working 1n th1s area". 

In January of 1980 a New York State Commiss1.on to 1nvest1gate 
hazardous wastes cited 1ts concern with the d1sposal 1n on-s1te wells 
at Tonawanda of 37 m1ll1on gallons of l1quid waste resulting from the 
production of uran1um ox1de dur1ng 1944-46. Subsequently reports 
have been found ind1cat1ng that the uran1um oxide content in the 
liqu1d waste result1ng from the uran1um oxide product1on was below 
levels permitte~ter er~nki~g uator even today. However, suff1c1ent 

j}~ concern was generated by the New York State CommlSSlon's report to 
~ ~ 1nternally sponsored mortal1ty study of all employees who 

~~~6 _____--have wo~at the Linde-Tonawanda and Metals-N1agara Falls sites.as_ 
<3·-o W@.l-l---as---a-mof"b.±-4-J.-ty--s-t-Hey.----Ot:-_the.. empl oy_e.es_~ctl¥- Hlvolved-±n the 

Manhattan Pt eject. It 1s anticipated that the conduct of these 
stud1es w~ll prov1de a(def1nit1v~assessment of any poss1ble health 
hazards to employees at these plants result1ng from UCC's involvement 
in the Manhattan ProJect. 

II. PURPOSE OF STUDY 
~ 

The purpose of this study will be fiwofold: ( 1 )J to analyze the 
mortality experience of the work force at two Un1on Carb1de plants 
from 1937 to 1980 to determine whether any spec1f1c occupat1onal 
health hazards can be 1dent1f1ed/:and (2) to exam1ne the mortal1ty 
and morb1d1ty experience1 of a sm~l subset of UCC employees at these 
plants who were d1rectly involved in the Manhattan project~~ 

0idl14 ~ .Mt\l ku ~!~om~~ 
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Particular attent1on w1ll be focused on the relat1onsh1p between 
occupationally-related rad1at1on exposure result1ng from the 
Manhattan ProJect and 1nc1dence of spec1fic diseases such as 
mal1gnant neoplasms, anem1as and chron1c k1dney d1sorders. 

III. METHODS 

The type of study wh1ch w1ll be conducted 1s termed a h1stor1cal 
prospect1ve cohort (populatlon) study. Methods to be used fall 1nto 
s1x categor1es: 

1. Identif1cation of Cohort 

All employees of Un1on Carbide's L1nde-Tonawanda and 
Metals-N1agara Falls plants between January 1937 and December 
1980 will be 1ncluded 1n the mortal1ty study group. A subcohort 
of approx1mately 500 Manhattan project workers w1ll be separately 
1dent1f1ed for the morb1dity study. 

2. Data Collect1on 

A. Personal, demograph1c, work history (includlng job t1tles) 
and mortality information will be gathered from employee 
records and coded onto study cod1ng forms. (Attachment A). 

B. Comprehensive plant production histor1es with dates, 
department names and codes and process descriptions will be 
compiled for each plant. 

C. Last known address will be collected for the subcohort of 
Manhattan proJect employees. 

3. Computerization 

Data will be computer1zed and ed1ted for accuracy and reliab1l1ty. 

4. Social Secur1ty Search 

Social Security records w1ll be searched to ident1fy vital status 
(i.e., l1ving or deceased) of all employees in study. In 
addition, Social Secur1ty records should 1nd1cate the approx1mate 
date and locat1on of death for all deceased employees. 
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5. Acqu1sit1on of Death Certif1cates 

State Departments of Vital Statistics Wlll be contacted to 
request cop1es of death certlficates for al~deceased employees. 
(Some may already be available 1n Corporate ~pidem1ology files). 
These Wlll be subm1tted to a qualif1ed nosolog1st for coding and 
determlnation of the underly1ng cause of death. 

6. Morbldity Questionnaires 

A cover letter expla1ning the purpose of the study will be sent 
to all former Manhattan proJect employees still alive. These 
employees will be asked to prov1de 1nformat1on regard1ng the1r 
employment and health histor1es (Attachment B) and to sign a 
consent form for permiss1on to rev1ew thelr med1cal records. 

IV. ANALYSIS 

MORTALITY 

Compar1son of mortallty and morb1dity from spec1fic diseases (e.g., 
mal1gnant neoplasms, anem1a and chron1c nephrltis) Wlll be made 
between UCC employees and the general U. S. population. 

If any excess is found among UCC employees, regional comparisons will 
be made s1nce Western New York State is known to have h1gher 
1ncidences of some types of cancer than the general U. S. populat1on. 

<o-.e.~~ 

Spec1fic hypotheses w1ll be tested: 

1. UCC (Linde-Tonawanda and Metals-N1agara Falls) employees have a 
mortality experience comparable to that of the U. S. population 
when exam1ned by age, sex, race, year of employment, type of job 
and departmental ass1gnment (or work area); 

2. There lS no statistically signlficant assoc1at1on between 
occupational exposure to rad1ation (at the relatively low levels 
present in the Linde-Tonawanda and Metals-N1agara Falls plant) 
and mortality or inc1dence of mal1gnant neoplasms or other 
spec1f1ed diseases. 

Analyses will be based on comparison of observed and expected numbers of 
deaths among the UCC study cohort. The expected number of deaths w1ll be 
computed by applying age, sex, race, cause and year speciflc mortality rates 
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in the general population to the "person years at risk" experienced by members 
of the UCC study cohort. The computer program developed by R1chard Monson of 
Harvard Un1versity will be used to generate the expected numbers. "Person 
years at risk" will begin accumulating on the date an employee began working 
at one of the two plant locat1ons and w1ll term1nate on the date of death or 
the date last observed alive. The cut off date for this study w1ll depend on 
the ava1lab1lity of Soc1al Security 1nformation. 

MORBIDITY 

The expected 1ncidence of malignant neoplasms among the Manhattan project 
workers w1ll be determined us1ng the incidence rates published by the Nat1onal 
Cancer Institute. Morbidity from non-mal1gnant and non-fatal conditions will 
be compared w1th appropr1ate reference rates. Expected inc1dence w1ll be 
compared w1th the observed 1nc1dence of d1seases among these workers and a 
stat1st1cal determ1nat1on will be made regarding the presence or absence of a 
mean1ngful (i.e., 50%- 100 % ) excess. 

V. IMPLICATIONS 

1. Negative F1nd1ngs 

A "negative f1nding" implies either no app~arent excess of mortality 
or d1sease 1ncidence or an apparent but statistically insign1ficant 
excess of a part1cular disease in the study group compared with the 
reference group. If there is no apparent excess of any disease in 
the UCC cohorts, it will be safe to conclude that there 1s no current 
evidence of any health risk assoc1ated with plant employment. If an 
apparent but statistically insignificant excess of d1sease if found 
1n the study group, it is possible that a real excess does exist but 
could not be detected in the present study due to small numbers and 
1nsufficient follow-up time. In either case, this study snevld be 
continued. W\~ 

2. Positive F1ndings 

A "positive finding" 1mplies that both an apparent and a 
stat1stically signif1cant excess of mortality or incidence of some 
d1sease is found 1n the study group. Further analyses of the data 
w1ll reveal whether the excess is likely to be attributable to the 
workplace or whether other non-occupational factors such as diet, 
ethn1city or other employment could account for the differences 
observed between the study and compar1son groups. In either case, 
the study ~d be continued. o-T-/~ --t1o.P--3 vcv_, "'/ " " 

~\\\ I o ""_. _. f C•---r'"'--'-C:'- _. 
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The study protocol, its progress and all iterim and final reports 
w1ll be reviewed and approved by an 1ndependent peer rev1ew panel of 
outs1de experts in the field of occupational epidem1ology. Not more 
than three qualif1ed persons will be chosen for this task. 

SGA 
sar 
February 24, 1981 
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Attachment B 

SAMPLE MORBIDITY QUESTIONNAIRE 

NAME ------------------------- (M. I.) ____ ( LAST) __________ _ 

DATE OF BIRTH SEX 1 - MALE 2 - FEMALE 

RACE 1 - WHITE 2 - NON WHITE 

JOB HISTORY 

COMPANY POSITION FROM (DATE) TO (DATE) 

SMOKING HISTORY - CURRENT USE 

TYPE SMOKER NO. OF CIGARETTES SMOKED 
LENGTH OF TIME 

A SMOKER 

- Non Smoker - None - Never 

2 - C1garette 2 -~1/2 pack per day 2 -< 5 years 

3 - P1pe or C1gar Smoker 3 - 1/2 to 1 pack per day 3 - 5 to 10 years 

4 - 2 and 3 4 -~ 1 pack per day 4 -> 10 years 

If you have stopped smok1ng, please answer following. 

HOW LONG 
SINCE QUIT 

- ( 1 year 

2 - 1-5 years 

3 - 5-10 years 

4 - 2 10 years 

TYPE OF 
SMOKER 

- Cigarettes 

2 - Cigars or pipe 

3 - Comb1nation 

4 - Cigars or pipe 

NO. OF LENGTH OF TIME 
CIGARETTES SPENT AS A 
SMOKED SMOKER 

- None - I.. 5 years 

2 -I.... 1/2 pk/day 2 - 5-10 years 

3- 1/2 pk/day 3 -~10 years 

4 - ~ pk/day 
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HEALTH HISTORY 

Please l1st all s1gn1f1cant d1seases or cond1t1ons you have had s1nce 
employment with Un1on Carb1de. 

DISEASE OR CONDITION 

1.) 

2. ) 

3. ) 

4.) 

5. ) 

DATE OF DIAGNOSIS 

NAME AND ADDRESS 
OF ATTENDING 
PHYSICIAN 

Please l1st all hosp1tal1zat1ons s1nce employment w1th Un1on Carb1de. 

DATE OF 
HOSPITALIZATION 

1 • ) 

2. ) 

3. ) 

4 0 ) 

5. ) 

6. ) 

7. ) 

NAME OF 
HOSPITAL 

CITY, 
STATE 

REASON FOR 
HOSPITALIZATION PHYSICIAN 
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